
Семестр 4 (2019), занятие 6. TCP/IP неблокирующий «Эхо» сервер,
клиент

Клиент (функция repl)

#de f i n e BUFLEN 1024

void r e p l ( i n t f d ) {
char buf [BUFLEN] ;
f o r ( ; ; ) {

p r i n t f ("> " ) ;
i f ( ! f g e t s ( buf , s i z e o f buf , s t d i n ) )

re turn ;
i f ( writeRead ( fd , buf ) == −1)

re turn ;
}

}

Клиент (функция writeRead)

i n t writeRead ( i n t fd , const char * t x t ) {
u in t32_t l en ;
char buf [BUFLEN] ;

l en = s t r l e n ( tx t ) + 1 ;

i f ( wr i te ( fd , &len , s i z e o f l en ) != s i z e o f l en ) {
f p r i n t f ( s tde r r , " Write ( length ) e r r o r . \ n " ) ;
re turn −1;

}

i f ( wr i te ( fd , txt , l en ) != ( s s i z e _ t ) l en ) {
f p r i n t f ( s tde r r , " Write ( t ex t ) e r r o r . \ n " ) ;
re turn −1;

}

i f ( read ( fd , &len , s i z e o f l en ) != s i z e o f l en ) {
f p r i n t f ( s tde r r , " Read ( length ) e r r o r . \ n " ) ;
re turn −1;

}

i f ( l en > s i z e o f buf ) {
f p r i n t f ( s tde r r , " Big message e r r o r . \ n " ) ;
re turn −1;

}

i f ( read ( fd , buf , l en ) != ( s s i z e _ t ) l en ) {
f p r i n t f ( s tde r r , " Read ( t ex t ) e r r o r . \ n " ) ;
re turn −1;

}

puts ( buf ) ;

re turn 0 ;
}

Сервер (структура conn_t)

typede f s t r u c t {
i n t fd ,

actv ;
s i z e _ t icur ,

i a l l ,
ocur ,
o a l l ;

char i b u f [BUFLEN] ,
obuf [BUFLEN] ;

} conn_t ;

#de f i n e canRead ( c ) \
( ( c)−>actv && ( c)−> i a l l > ( c)−>icu r )

#de f i n e canWrite ( c ) \
( ( c)−>actv && ( c)−>o a l l > ( c)−>ocur )

Сервер (чтение)

s t a t i c const char * p r e f i x = "Echo : " ;

vo id readConn ( conn_t *c ) {
u in t32_t h ;
s s i z e _ t s ;

i f ( ! canRead ( c ) ) re turn ;

s = read ( c−>fd ,
c−>ibu f + c−>icur ,
c−>i a l l − c−>icu r ) ;

i f ( s > 0)
c−>icu r += s ;

e l s e
i f ( ! s )

goto stop ;
e l s e

i f ( s == −1 &&
errno != EAGAIN &&
errno != EWOULDBLOCK) {
f p r i n t f ( s tde r r , " Read e r r o r . \ n " ) ;
goto stop ;

}

i f ( c−>i a l l == c−>icu r ) {
i f ( c−>i a l l == s i z e o f h ) {

memcpy(&h , c−>ibu f , s i z e o f h ) ;
c−>i a l l += h ;

i f ( c−>i a l l + s t r l e n ( p r e f i x ) > BUFLEN) {
f p r i n t f ( s tde r r , " Big message e r r o r . \ n " ) ;
goto stop ;

}
}
e l s e {

h = s t r l e n ( p r e f i x ) + c−>i a l l − s i z e o f h ;
c−>o a l l = h + s i z e o f h ;

memcpy( c−>obuf , &h , s i z e o f h ) ;
s p r i n t f ( c−>obuf + s i z e o f h ,

"%s%s " ,
p r e f i x ,
c−>ibu f + s i z e o f h ) ;

}
}

re turn ;

stop :
i f ( shutdown ( c−>fd , 2) == −1)

f p r i n t f ( s tde r r , " Shutdown er ro r . \ n " ) ;

i f ( c l o s e ( c−>fd ) )
f p r i n t f ( s tde r r , " Close e r r o r . \ n " ) ;

c−>actv = 0 ;
}

Сервер (запись)

void writeConn ( conn_t *c ) {
s s i z e _ t s ;

i f ( ! canWrite ( c ) ) re turn ;

s = wri te ( c−>fd ,
c−>obuf + c−>ocur ,
c−>o a l l − c−>ocur ) ;

i f ( s > 0)
c−>ocur += s ;

e l s e
i f ( ! s )

goto stop ;
e l s e

i f ( s == −1 &&
errno != EAGAIN &&
errno != EWOULDBLOCK) {
f p r i n t f ( s tde r r , " Write e r r o r . \ n " ) ;
goto stop ;

}

i f ( c−>o a l l == c−>ocur ) {
c−>icu r = 0 ;
c−>i a l l = 4 ;
c−>ocur = 0 ;
c−>o a l l = 0 ;

}
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re turn ;

stop :
i f ( shutdown ( c−>fd , 2) == −1)

f p r i n t f ( s tde r r , " Shutdown er ro r . \ n " ) ;

i f ( c l o s e ( c−>fd ) )
f p r i n t f ( s tde r r , " Close e r r o r . \ n " ) ;

c−>actv = 0 ;
}

Сервер (новое соединение)

void newConn( i n t ld , conn_t *cs , s i z e _ t ncs ) {
s t r u c t sockaddr_ in addr ;
sock l en_ t addr l en ;
i n t f d ;

memset(&addr , 0 , s i z e o f addr ) ;
addr l en = s i z e o f addr ;

f d = accept ( ld ,
( s t r u c t sockaddr *)&addr ,
&addr l en ) ;

i f ( f d == −1) {
i f ( f d == −1 &&

errno != EAGAIN &&
errno != EWOULDBLOCK)
f p r i n t f ( s tde r r , " Accept e r r o r . \ n " ) ;

re turn ;
}

printConn ( fd , &addr ) ;

i f ( f c n t l ( fd , F_SETFL , O_NONBLOCK) == −1) {
f p r i n t f ( s tde r r , " Nonblock e r r o r . \ n " ) ;
goto stop ;

}

i f ( ( s i z e _ t ) f d >= ncs ) {
f p r i n t f ( s tde r r , " Storage l im i t e r r o r . \ n " ) ;
goto stop ;

}

cs [ f d ] . f d = fd ;
cs [ f d ] . actv = 1 ;
cs [ f d ] . i cu r = 0 ;
cs [ f d ] . i a l l = 4 ;
cs [ f d ] . ocur = 0 ;
cs [ f d ] . o a l l = 0 ;

re turn ;

stop :
i f ( shutdown ( fd , 2) == −1)

f p r i n t f ( s tde r r , " Shutdown er ro r . \ n " ) ;

i f ( c l o s e ( f d ) )
f p r i n t f ( s tde r r , " Close e r r o r . \ n " ) ;

}

vo id printConn ( i n t fd , s t r u c t sockaddr_ in *addr ) {
char i p [INET_ADDRSTRLEN] ;
ine t_n top (AF_INET ,

&addr−>sin_addr ,
ip ,
s i z e o f i p ) ;

p r i n t f ("%4d −New (%s %d ) . \ n " ,
fd ,
ip ,
addr−>s in_po r t ) ;

}

Сервер (системный вызов poll)

#inc lude <p o l l . h>

i n t p o l l ( s t r u c t p o l l f d * fds , n f d s_ t nfds , i n t t imeout ) ;

s t r u c t p o l l f d {
i n t f d ;
shor t events ;
shor t revents ;

} ;

Сервер (функция loop)

void loop ( i n t ld ,
s t r u c t p o l l f d *ps ,

conn_t *cs ,
s i z e _ t ncs ) {

n fd s_ t nps ;
s i z e _ t i ;
shor t e ;

ps [ 0 ] . f d = ld ;
ps [ 0 ] . events = POLLIN ;

whi le ( ! qu i t ) {
f o r ( nps = 1 , i = 0 ; i < ncs ; i ++)

i f ( cs [ i ] . actv ) {
e = 0 ;

i f ( canRead(&cs [ i ] ) )
e = POLLIN ;

i f ( canWrite (&cs [ i ] ) )
e = e ? e | POLLOUT : POLLOUT;

i f ( e ) {
ps [ nps ] . f d = cs [ i ] . f d ;
ps [ nps ] . events = e ;
nps ++;

}
}

switch ( p o l l ( ps , nps , 1 * 1000)) {
case 0 :

puts ( " Nothing " ) ;
break ;

case −1:
i f ( errno != EINTR)

f p r i n t f ( s tde r r , " Po l l e r r o r . \ n " ) ;
break ;

d e f a u l t :
i f ( ps [ 0 ] . revents & POLLIN)

newConn( ld , cs , ncs ) ;

f o r ( i = 1 ; i < nps ; i ++) {
i f ( ps [ i ] . revents & POLLIN)

readConn(&cs [ ps [ i ] . f d ] ) ;

i f ( ps [ i ] . revents & POLLOUT)
writeConn(&cs [ ps [ i ] . f d ] ) ;

}
}

}
}
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Контрольная работа

./client
> 12 1078<Enter>

./server

длина строки (int)

= 8

строка (char[])
= { ’1’, ’2’, ’ ’, ’1’, ’0’, ’7’, ’8’, 0 }

Печать: 11
Печать: 12 1078
Разложение на простые множители:
12: 2 2 3
1078: 2 7 7 11

количество чисел (int)

= 2

1-е число (int)

= 12

длина массива (int)

= 3

массив (int[])
= {2, 2, 3}

2-е число (int)

= 1078

длина массива (int)

= 4

массив (int[])
= {2, 7, 7, 11}

Печать: 2
Печать: 12: 2 2 3
Печать: 1078: 2 7 7 11
> ...
...
><Ctrl-D>
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